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[57] ABSTRACT 
A lock valve for a double acting cylinder including a 
housing that de?nes ?rst and second ?uid paths for 
supplying a control ?uid to the cylinder to actuate push 
ing cylinder extension or pulling cylinder retraction and 
‘to positively locate the cylinder in any partially ex 
tended position. First and second spaced check valves 
are respectively disposed along the ?rst and second 

is 

?uid paths to normally prevent reverse ?uid ?ow there 
along from the cylinder. Aligned openings of the check 
valves are closed by spring biased valve elements 
thereof from the opposite side of each opening as the 
other check valve. A bore in the housing between the 
check valves slidably receives a control piston with ?rst 
and second actuating portions for respectively moving 
the check valve elements upon piston movement in 
opposite directions to open the check valves and permit 
the reverse ?uid ?ow from the cylinder. First and sec 
ond sides of the control piston respectively surround 
the ?rst and second actuating portions and are commu 
nicated with the ?rst and second ?uid paths as well as 
being biased by a pair of helical springs to provide a 
centering action of the control piston in a manner that 
prevents leakage from the cylinder. When control ?uid 
is pumped through either ?uid path, the associated 
check valve opens to permit ?uid ?ow to the cylinder 
and the control piston is concomitantly moved against 
the action of the helical springs to open the other check 
valve and thereby permit reverse ?uid ?ow from the 
cylinder. The helical springs encircle the actuating por 
tions and have outer ends seated about the check valve 
openings as well as inner ends seated by a pair of stop 
members that respectively engage the ?rst and second 
sides of the control piston. Stop surfaces on the housing 
are located at ends of the control. piston bore and are 
spaced from each other the same distance as the length 
of the control piston so that each engages the control 
piston in its center position. The lock valve housing is 
preferably mounted on one end of a double acting cylin 
der opposite the cylinder end through which its piston 
connecting rod extends and is thereby particularly 
adaptable for use as a tilting cab control cylinder. A 
bore through the housing connects the ?rst ?uid path 
with the cylinder to provide its extension while a con 
duit connects the second ?uid path with the cylinder to 
provide its retraction. 

3 Claims, 3 Drawing Figures 
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LOCK VALVE FOR DOUBLE ACI‘ING LINDER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to a lock valve for use with 

double acting cylinders and is particularly adaptable for 
use with a tilting cab control cylinder of the double 
acting type to provide cab movement between lower 
use and upper access positions. 

2. Description of the Prior Art 
Double acting cylinders are well known and basically 

consist of a housing de?ning a cylinder bore and a pis 
ton that is sealingly slidable in the housing bore with a 
connecting rod extending from the piston out of the 
housing through a sealed opening. On opposite sides of 
the piston, the housing bore is divided into chambers 
into which a control ?uid is pumped to provide piston 
movement that extends or retracts the piston connect 
ing rod in a pushing or pulling manner. Pressurized 
control ?uid pumped to a push chamber of the cylinder 
on the side of the piston opposite the connecting rod 
moves the piston so that the connecting rod is extended 
to provide a pushing cylinder action. Pressuring control 
?uid pumped to a second pull chamber of the cylinder 
on the side of the piston to which the connecting rod is 
secured moves the piston to retract the connecting rod 
in a pulling cylinder action. Both chambers are nor 
mally ?lled with the control ?uid which ?ows from one 
chamber or the other back to a ?uid reservoir as the 
pressurized ?uid is pumped to the opposite chamber to 
operate the cylinder. Four-way valves are convention 
ally utilized to selectively and alternately supply the 
control ?uid from a pump to either the push or pull 
cylinder chamber to actuate cylinder extension or re 
traction. 
When double acting control cylinders are used with 

vehicle tilting passenger cabs, one end of the cylinder is 
connected to the vehicle frame while the other end of 
the cylinder is connected to the cab. Cylinder extension 
tilts the cab from a lower use position to an upper access 
position where the vehicle engine is accessible for main 
tenance and repair. Cylinder retraction moves the cab 
in the opposite direction back to its use position. During 
movement between the use and access positions, the cab 
center of gravity moves forwardly and rearwardly of a 
transverse vehicle axis about which the cab is supported 
on the vehicle frame for its tilting movement. As such, 
as the cylinder is being extended to move the cab from 
its lower use position to its upper access position, the 
force of gravity pulls on the cylinder as the center of 
gravity moves forwardly of the tilting axis and the con 
sequent pulling action on the cylinder piston thus tends 
to move the control ?uid within the pull chamber of the 
cylinder back to the reservoir. Likewise, as the cylinder 
is being retracted to move the tilting cab back to its use 
position, the cab center of gravity moves rearwardly of 
the tilting axis and subsequently biases the cylinder 
piston to tend to move the control ?uid from the push 
chamber back to the reservoir. In order to prevent ?uid 
from ?owing back to the reservoir under these two 
situations, it is known to utilize a lock valve between the 

_ cylinder and the associated four-way valve. 
Lock valves utilized with tilting cab control cylin 

ders, as well as with other double acting cylinders 
where the load can exert a force on the cylinder in 
opposite directions from a center position, convention 
ally include ?rst and second ?uid paths including re 
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2 
spective check valves for preventing reverse ?uid ?ow 
from the cylinder to the four-way valve and the reser 
voir. A control piston is slidable within a bore between 
the check valves and has opposite‘sidescommunicated 
with the ?uid paths. Actuating portions of the control 
piston are provided for opening‘ the check valves as the 
control piston slides in opposite directions. Pumped 
?uid supplied to one ?uid path opens the check valve 
thereof and also causes piston movement toward the 
other check valve to open it and permit reverse ?uid 
?ow from the cylinder as it is moved in either an ex 
tending or retracting direction. by the pumped ?uid 
supplied through the one path. Biasing springs of the 
check valves must be suf?ciently strong to move the 
control piston within its bore or closure of the valves 
will not take place. 

In certain situations, leakage ?ow can occur with 
tilting cab control cylinders of the double acting type. 
This leakage can take place when the cylinder is par 
tially driven in either direction past the point where the 
cab center of gravity moves over the axis of tilting 
movement without being moved completely to the 
other position. The cab weight then acts on the cylinder 
in the same direction it is being driven and thereby 
pressurizes ?uid within the opposite chamber as the 
chamber to which ?uid is being pumped. In such cases, 
slightly pressurized ?uid from the four-way valve, such 
as for example due to the weight of the pump handle 
itself left in the up position or with the additional weight 
of a piece of clothing or the like draped over the pump 
handle, is suf?cient to move the control piston without 
opening the check valve of the ?uid path in which the 
slightly pressurized ?uid is being supplied. This is due to 
the fact that check valve opening is much smaller than 
the size of the piston and, as such, the piston movement 
can open the other check valve which thus permits the 
reverse leakage ?ow and consequent cab movement all 
the way to the other position. A dangerous situation can 
then occur in which a cab operator or another person 
can become trapped between the tilting cab and the 
vehicle frame unable to move due to the cab weight. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide an 
improved lock valve for use with a double acting cylin 
der so as to prevent unintended retraction or extension 
of the cylinder from any partially extended position due 
to forces applied to the cylinder. 
A preferred embodiment of the lock valve that 

carries out the above object is utilized with and func 
tions as a component of a double acting cylinder for a 
tilting cab. However, other double acting cylinders 
used in environments where forces are applied thereto 
in opposite directions from a partially extended cylinder 
position are also contemplated. It is preferable to have 
the lock valve contructed as a component of the cylin 
der as opposed to operating therewith from a remote 
location interconnected by conduits in order to prevent 
the possibility of conduit rupturing and consequent 
failure of the lock valve operation. 
The tilting cab control cylinder incorporating the 

lock valve includes a housing having one end that has a 
lock valve housing portion ?xedly secured thereto. A 
piston connecting rod at the other end of the cylinder 
extends into the cylinder housing within a bore thereof 
and is secured to a piston that is sealingly slidable within 
the bore. A ?rst push chamber is de?ned within the 
bore on the side of the piston opposite the connecting 
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rod and a second pull chamber is de?ned therein on the 
other side of the piston about the connecting rod. Fluid 
is pumped to and received from the cylinder by a com 
bined pump and four-way valve control unit mounted 
on a ?uid reservoir. First and second paths through the 
lock valve housing portion respectively communicate 
with the ?rst and second cylinder chambers to permit 
?uid ?ow between the cylinder and the reservoir. 
Within the lock valve housing portion, ?rst and sec 

ond check valves respectively disposed along the ?rst 
and second ?uid paths are spaced from each other in an 
aligned relationship and normally prevent reverse ?uid 
?ow therethrough from the cylinder. Each check valve 
includes an opening and a spring biased valve element 
that closes the opening from the opposite side thereof as 
the other check valve. A control piston bore in the 
housing portion between the check valves slidably re 
ceives a control piston having ?rst and second actuating 
portions respectively disposed within the ?rst and sec 
ond ?uid paths. A control piston bia's, preferably em 
bodied as a pair of helical springs that respectively 
encircle the control piston actuating portions, normally 
locates the control piston in a center position with each 
check valve closed. Pressurized control fluid pumped to 
one of the ?uid paths opens its check valve to supply 
?uid to the cylinder and thereby cause cylinder move 
ment in either an extending or retracting direction. 
concomitantly, the pressured ?uid pumped within the 
one ?uid path acts on the control piston and moves it 
toward the check valve of the other ?uid path so that 
the actuating portion of the control piston disposed 
within this other ?uid path opens the check valve 
thereof and permits reverse ?uid ?ow therethrough 
from the cylinder as the cylinder is moved by the con 
trol ?uid pumped thereto through the one ?uid path. 
The bias of the check valve elements is relatively light 
such that the ?uid pressure required to open each check 
valve is less than the ?uid pressure required to move the 
control piston. As such, a slightly pressurized control 
?uid supplied to either ?uid path while a force is ap 
plied to the cylinder by the cab through gravity in a 
corresponding direction will not open the check valve 
of the other ?uid path and permit reverse ?uid ?ow 
from the cylinder under the action of the gravity force. 
Outer ends of the control piston helical biasing 

springs are respectively seated by seats of the check 
valves about their respective openings. Inner ends of 
these biasing springs are seated by stop members respec 
tively associated with ?rst and second opposite sides of 
the piston. Each stop member has an aperture receiving 
the adjacent control piston actuating portion and is 
limited in movement away from the adjacent check 
valve by an annular stop surface of the lock valve hous 
ing portion. The control piston has a length equal to the 
distance between the stop surfaces of the housing por 
tion such that each stop member engages the associated 
stop surface and the piston in the center position of the 
control piston. Check valve holes within the lock valve 
housing portion are aligned with the control piston bore 
and with each other and receive ?ttings that mount 
threaded check valve plugs which de?ne the check 
valve openings. The spring seat of each check valve is 
provided on its plug encircling the valve opening 
thereof in order to seat the outer end of the adjacent 
control piston biasing spring. 

Pressurized ?uid ?owing through the ?rst check 
valve of the ?rst ?uid path is supplied to the ?rst push 
chamber of the cylinder bore by an axial passage in the 
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4 
look valve housing portion to cause cylinder extension. 
Pressurized ?uid ?ows from the second check valve 
through an external conduit to the second pull chamber 
of the cylinder bore to cause retraction of the cylinder. 
The objects, features and advantages of the present 

invention are readily apparent from the following de- ‘ 
tailed description of the preferred embodiment taken in 
connection with the accompanying drawings 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side elevation view of a tilting cab vehicle 
having a control cylinder with a lock valve constructed 
in accordance with the present invention; I 
FIG. 2 is a cross sectional view through the cylinder 

showing the lock valve thereof and is taken approxi 
mately along line 2—2 of FIG. 1; and 
FIG. 3 is a longitudinal sectional view of the cylinder 

taken along line 3—3 of FIG. 2. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring to FIG. 1, a vehicle of the tractor type is 
indicated by 10 and includes a frame 12 and a tilting cab 
14 that is mounted on the frame by a pintle 16 for move 
ment about a transverse vehicle axis A. A double acting 
control cylinder 18 has one end connected to the frame 
12 by a pivot 20 and a second end connected to the cab 
14 by a pivot 22. A hydraulic control ?uid is supplied to 
the cylinder 18 by a ?rst conduit 24 to cause cylinder 
extension from the solid line position shown to the 
phantom line position in order to raise the cab from the 
lower use position shown by solid lines to the upper 
access position shown by phantom lines. In the access 
position, the vehicle engine is accessible for mainte 
nance and repair. A second conduit 26 supplies hydrau 
lic control ?uid to the cylinder 18 to retract the cylinder 
from its extended phantom line position to its retracted 
solid line position in order to move the cab back from 
the access position to the use position. A combined 
pump and four-way valve control unit indicated collec 
tively by 28 supplies the hydraulic control ?uid to the 
conduits 24 and 26 from a reservoir 30. When either 
conduit 24 or 26 is supplying control ?uid to the cylin 
der 18, the other conduit is permitting the control ?uid 
within the cylinder to ?ow back to the reservoir 30 in a 
manner that is hereinafter described. Also, as the cab 14 
moves between its use and access positions, the cab 
center of gravity moves forwardly and rearwardly 
across a vertical line through the axis A about which the 
cab tilts. Prior to crossing this vertical line from either 
direction, the cylinder 18 provides a driving force that 
moves the cab upwardly. However, subsequent to caus 
ing the vertical line, a lock valve 32 of the cylinder 
functions to prevent downward cab movement under 
the bias of gravity except as permitted by the pumping 
action of control unit 28. A four-way valve handle 34 of 
unit 28 is selectively and alternately positioned in the 
solid or phantom line position shown so that upward 
and downward movement of a pump handle 36 pro 
vides pumped hydraulic ?uid from the reservoir to 
either conduit 24 or 26. 
As seen in FIG. 3, control cylinder 18 includes an 

elongated housing 38 having a lock valve housing por 
tion 40 secured to one end thereof by a weld 42 and an 
end closure 44 threaded into the other end thereof and 
sealed by an O-ring 46. Between its ends, the cylinder 
housing 38 de?nes an elongated bore 48 with a round 
cross section. A piston 50 is slidably received within the 
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cylinder bore 48 for movement between its opposite 
ends and is sealed in this slidable relationship by a pair 
of O-rings 52. A piston connecting rod 54 has one end 
56 extending through an axial hole 57 in piston 50. Rod 
end 56 is secured by a nut 58 on a ?rst side 60 of the 
piston and cooperable ?tting 62 on a second side 64 of 
the piston. Between nut 58 and ?tting 62, an O-ring 65 
seals between piston 50 and rod end 56 within hole 57. 
Connecting rod 54 extends outwardly through an axial 
hole 66 in end closure 44 in a slidably sealed relationship 
provided by a pair of O-rings 68. An attachment mem 
ber 70 is secured to an outer end 72 of the connecting 
rod by welds 74 and receives the pivot pin 22 which 
connects the cylinder to the tilting cab. 
With reference to FIG. 3, cylinder piston 5 divides 

the cylinder bore 48 into a ?rst push chamber 76 on the 
?rst piston side 60 and a second pull chamber 78 on the 
second piston side 64. Pressurized ?uid pumped into 
push chamber 76 from lock valve 32 through an axial 
bore 80 shown by phantom lines moves the piston to 
provide pushing extension of the cylinder. Likewise, an 
external conduit 82 feeds pumped hydraulic ?uid from 
the lock valve 32 to the pull chamber 78 in order to 
move the piston in a direction that provides pulling 
retraction of the cylinder. As the cylinder is being ex 
tended, conduit 82 permits fluid to ?ow in a reverse 
direction from the chamber 78 to the lock valve. In a 
similar manner, bore 80 permits ?uid to ?ow in a re 
verse direction from the chamber 76 to the lock valve 
32 when the cylinder is being retracted. From the lock 
valve, the reversely ?owing ?uid is fed back to reser 
voir 30 through conduits 24 and 26. Each of the bore 
chambers 76 and 78 is completely ?lled with hydraulic 
control ?uid at all times by the operation of the lock 
valve 32 in order to positively locate the cylinder in its 
retracted and extended positions as well as any partially 
extended position. 
Lock valve 32 is shown in FIG. 2 as including ?rst 

and second ?uid paths respectively indicated by arrows 
a and b for supplying pumped hydraulic control ?uid to 
the ?rst and second cylinder chambers 76 and 78 (FIG. 
3). First and second check valves 84a and 84b are re 
spectively disposed along the ?rst and second ?uid 
paths and cooperate with a control piston 86 of a round 
cross section in controlling the movement of ?uid 
through the lock valve. Check valves 84a and 84b in 
clude threaded plugs 88a, 88b that are mounted by inter 
nally threaded ?ttings 90a, 90b press ?tted into aligned 
check valve holes 92a, 92b within the lock valve hous 
ing portion 40. Plug openings 94a, 94b through which 
the ?rst and second ?uid paths flow are aligned with 
each other and are normally closed by valve elements in 
the form of balls 96a, 96b. Relatively light biasing 
springs 98a, 98b seat their associated balls to close each 
valve opening from the opposite side thereof as the 
other check valve. 
Between the check valves 84a and 84b, the lock valve 

housing portion 40 shown in FIG. 2 de?nes a round 
bore 100 that slidably receives the control piston 86 in a 
sealed relationship accomplished with a seal 102. Actu 
ating projections or portions 104a, 104b of the control 
piston extend from ?rst and second piston sides 1060, 
106b and function to open the check val'ves 84a and 84b 
in response to control piston movement upwardly or 
downwardly. A pair of helical biasing springs 108a, 
108b normally locate the control piston 86 at the center 
position shown except when pressurized control ?uid is 
pumped to either conduit 24 or 26 as previously dis 
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cussed. The control piston biasing springs 1080, 108b 
have respective outer ends 1100, 11% that are engaged 
with spring- seats 1120, 112b on the check valve plugs 
about their associated openings 94a, 94b. The biasing 
springs 108a, 108b extend from these seats through plug 
holes 114a, 114b and have inner ends 116a, 116b that 
engage associated stop members 118a, 118b. Central 
apertures 120a, 120b in the stop members receive the 
control piston actuating portions 1040, 104b with the 
inner spring ends seated by the stop members about 
their apertures. Annular stop surfaces 1220, 122b on the 
housing portion 40 engage the peripheral edges of the 
stop members 118a, 118b to limit the biasing effect of 
the springs in each direction. Control piston 86 has a 
length between its opposite sides 106a, 106b equal to the 
spacing between the stop surfaces 122a, 122b so that 
each stop member is engaged with both the piston and 
the associated housing stop surface in the center posi 
tion shown. 
When control ?uid is pumped. to the cylinder 18 

through conduit 24 in order to provide cylinder exten 
sion, the ?uid ?ows through an inclined passage 124a 
and then through the check valve hole 114a torward its 
opening 940. The bias of spring 98a is relatively light, 
on the order of l/ 10th or so the [bias of springs 108a, 
108b and de?ects to permit the pumped ?uid to move 
the valve ball 96a upwardly so that the ?uid can ?ow 
through the opening past the check valve. Inclined 
passages 126a in the check valve plug 880 permit the 
?uid to ?ow to an annular passage 128a cooperatively 
de?ned by plug 88a, valve ?tting 90a, and housing hole 
92a. From passage 128a, the ?uid ?ows to an inclined 
passage 130a into the axial housing bore 80. Fluid ?ow 
through the bore 80 provides cylinder extension as 
previously discussed. As the ?ow takes place to cause 
cylinder extension in the manner described along ?uid 
path a, pressurized ?uid ?ows through stop member 
opening 120a and acts on the upper piston side 1060 to 
move control piston 86 downwardly against the bias of 
spring 108b. Control piston actuating portion 104b 
moves downwardly with the piston to engage the check 
valve ball 96b and move it downwardly against the bias 
of spring 98b and thereby open check valve 84b. Re 
verse ?uid ?ow through this check valve from the cyl 
inder is then permitted. This ?uid ?ow proceeds on a 
reverse direction along the second ?uid path b through 
the conduit 82, into the inclined passage 130b and to the 
annular passage 128b from which it ?ows through the 
inclined passages 126b and upwardly through the valve 
opening 94b. Between each surge of pumped control 
?uid, the biasing spring 108b will move the control 
piston 86 back to its center position shown to prevent 
the reverse ?uid ?ow. 
When ?uid is pumped to circuit 26 as shown in FIG. 

2 in order to retract the cylinder, the ?uid ?ows into the 
inclined passage 124b and from there through the check 
valve plug hole 114b to act against the valve ball 96b 
and its biasing spring 98b in order to open the valve 84b. 
After ?owing through the valve opening 94b, the 
pumped control ?uid ?ows through the inclined pas 
ages 126b into the passage chamber 128b and from there 
through the inclined passage 130b to the conduit 82. As 
pumped ?uid ?ows through the conduit 82 to the cylin 
der, the cylinder is retracted in the manner previously 
described. This pumped ?uid also ?ows through the 
stop member aperture 120b and acts against the lower 
side,106b of control piston 86 in order to move the 
control piston upwardly against the bias of spring 108a. 
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As the control piston moves upwardly its actuating 
portion 104a engages the check valve ball 96a to move 
the ball upwardly against the bias of spring 980. Check 
valve 84a is then opened to permit reverse ?uid ?ow 
along the ?rst ?uid path a from the cylinder through the 
lock valve. After each pumping surge, the biasing 
spring 108a moves the control piston 86 back to the 
center position shown so that there is positive position 
ing of the cylinder in any partially extended position as 
well as in the retracted and fully extended positions. 
The biasing forces of valve springs 98a and 98b are 

small enough so that any pumped ?uid of a suf?cient 
pressure to act on either control piston 106a or 106b and 
move this piston against spring 1080 or 108b will have 
?rst opened the check valve 84a or 84b in the path the 
?uid is pumped. For example, if hydraulic ?uid is ‘being 
pumped through conduit 26 to retract the cylinder and 
this cylinder retraction proceeds for a suf?cient extent 
to move the cab center of gravity just rearwardly of the 
pivot 16 without going all the way to the lower use 
position, gravity will then act on the cab and tend to 
retract the cylinder. If the pump handle 36 is then left in 
its upper position, its own weight or the weight of a 
piece of clothing left on it can create a slight ?uid pres 
sure along the second ?uid path b which would tend to 
open the check valve 84b. This valve opening will take 
place before any control piston movement that would 
open the check valve 840 and permit the reverse ?uid 
?ow from the cylinder under the gravity force acting 
on it so as to let the cab move downwardly. Similarly, 
if the cab is being moved upwardly to the access posi 
tion and its movement is terminated just after the cab 
center of gravity moves forwardly of pivot 16, check 
valve 84a will have always opened prior to any control 
piston movement that tends to open check valve 84b 
and permit reverse ?uid ?ow from the cylinder under 
the action of the gravity force applied to the cab. Coop 
eration of helical biasing springs 108a and 108b with 
control piston 86 thus provides positive positioning of 
the cylinder in any partially extended position as well as 
in the fully extended and retracted positions. 
While a preferred embodiment has herein been de 

scribed in detail, those skilled in the art will recognize 
various alternative designs and embodiments for prac 
ticing the present invention as de?ned by the following 
claims. 
What is claimed is: 
1. In a tilting cab control system for moving a tilting 

cab on an associated vehicle frame between use and 
access positions, a control cylinder of the double acting 
type comprising: an elongated housing de?ning a cylin 
der bore and having ends on opposite sides of the bore; 
a power piston sealingly slidable in the bore and having 
a connecting rod extending outwardly from the housing 
through one end thereof; said piston dividing the bore 
into pull and push chambers such that pressurized con 
trol ?uid respectively provided thereto slides the piston 
with the bore to extend and retract the connecting rod 
and to thereby raise and lower the tilting cab with the 
cylinder connected between the cab and the associated 
vehicle frame; said other housing end including a lock 
valve housing portion having a round cross-section 
along the direction of power piston movement and 
de?ning the ?rst and second ?uid paths for respectively 
providing pressurized control ?uid to the push and pull 
bore chambers; ?rst and second check valves mounted 
on the lock valve housing portion spaced from each 
along a ?rst axis perpendicular to the direction of power 
piston movement and respectively disposed along the 
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8 
?rst and second ?uid paths; said check valves having 
respective openings aligned with each other along said 
?rst axis andalso having respective valveelements for 
closing the valve openings from .the opposite side 
thereof as the other check valve; each check valve 
including a biasing spring that biases the valve element 
thereof to a closed position preventing reverse ?uid 
?ow 'from the associated bore chamber through the 
valve opening thereof; a bore in the lock valve housing 
portion betweenv the check valves in alignment with the 
openings thereof along said ?rst axis; a control piston 
sealingly slidable within the lock valve housing portion 
bore along said ?rst axis and having ?rst and second 
actuating projections for respectively moving the check 
valve elements upon control piston movement in oppo 
site directions to open the check valves against the 
action of the biasing springs thereof; said control piston 
having ?rst and second sides facing in opposite direc 
tions respectively toward the ?rst and second check 
valves; said ?rst side of the control piston being in ?uid 
communication with the ?rst ?uid path such that pres 
surized control ?uid supplied thereto upstream from the 
?rst check valve ?ows downstream therethrough to the 
cylinder push chamber, and concomitantly moves the 
control piston to open the second check valve to permit 
reverse ?uid ?ow therethrough from the cylinder pull 
chamber; said second side of the control piston being in 
?uid communication with the second ?uid’path such 
that pressurized control ?uid supplied thereto upstream 
from the second check valve ?ows downstream there 
through to the cylinder pull chamber and ' concomi 
tantly moves the control piston to open the ?rst check 
valve to permit reverse ?uid ?ow therethrough from 
the cylinder push chamber; a pair of helical biasing 
springs respectively located between the control piston 
and the ?rst and second check valves to bias the control 
piston along the ?rst axis to a center position where the 
actuating projections thereof permit the valve elements 
of each check valve to remain in closed position except 
when pressurized control ?uid is supplied to one of the 
?uid paths upstream from its check valve to act against 
the bias of the helical spring on the opposite side of the 
piston; said lock valve housing having ?rst and second 
conduit openings disposed on opposite sides thereof 
along a second axis perpendicular to the ?rst axis and to 
the direction of power piston movement; the lock valve 
housing portion including an axial bore parallel to the 
direction of power piston movement and communicat 
ing the' downstream side of the ?rst check valve and the 
cylinder push chamber; and the cylinder also including 
a conduit communicating the downstream side of the 
second check valve and the cylinder pull chamber. 

2. A cylinder as claimed in claim 1 wherein the lock 
valve housing portion includes a pair of check valve 
?tting holes, check valve ?ttings respectively mounted 
within the holes and having threaded openings, and 
threaded check valve plugs received within the 
threaded openings of the ?ttings and de?ning the associ 
ated check valve openings, said plugs cooperating with 
the ?ttings and the ?tting holes of the housing portion in 
de?ning the ?uid paths downstream from the check 
valve openings. 

3. A cylinder as claimed in claim 1 wherein the ?rst 
and second ?uid paths include respective passages com 
municating the conduit openings with the upstream 
sides of the check valves and the opposite sides of the 
control piston, and said passages being inclined with 
respect to said ?rst and second axes. 
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